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This project investigated new analytic and computational models for the dynamic properties of 
nanoscale particles such as combustion aerosols. Dr. Flegg’s thesis includes a mathematical 
framework for the phenomenon of thermal fragmentation, an analysis of the interaction of suspended 
nanoparticles in the presence of standing acoustic fields and a new numerical routine for analysing 
nanoparticles diffusing anisotropically on crystalline surfaces. Dr. Flegg’s models of thermal 
fragmentation include detailed analytical results which are supported by experiment. His work 
validates the existence of thermal degradation and fragmentation of combustion aerosols in our 
atmosphere whilst providing a mathematical procedure for analysing similar 
degradation/fragmentation mechanisms in other areas of science such as polymer science. Dr. 
Flegg’s analysis of nanoparticle manipulation by sound and temperature distributions will have future 
applications in nanoparticle filtration and control in both suspension and deposition states.   
 
